Complications and errors due to commission or omission are common in hospitals 1 . These adverse events are costly in both human (for patients, relatives and carers) and financial terms 2, 3 . The use of simple checklists has been shown to reduce the rate of adverse events in the healthcare setting, especially as the population ages, medical and surgical complexity increase and working hours for medical staff become shorter, with the need to hand over care from one shift to the next more often 1 .
We recently introduced two care bundles into our intensive care unit (ICU), easily remembered by the simple mnemonics, 'NATURE' and 'HAIR' 4, 5 . These bundles are aimed at remembering the everyday 'housekeeping' aspects of critical care as well as, more specifically, reducing central line associated bloodstream infections. The main elements of these care bundles are remembered by their mnemonics as follows:
'NATURE' 4 -Nutrition, Analgesia and sedation, Thromboprophylaxis, Ulcer prophylaxis, Respiration (ventilator settings) and Elevation of the head of the bed to 30 degrees.
'HAIR' 5 -Hand-washing, Antiseptic and antibiotic stewardship, Insertion and Removal.
Despite these mnemonics being easy to remember and despite them being reinforced to all medical staff at every ward round in the ICU, we found that compliance was still not ideal. Several elements from the care bundles appeared to be missing every day in at least some of the patients in the ICU. Our medical ICU admits patients with complex medical conditions including: respiratory failure from any cause, shock from any cause, cerebrovascular disease (cerebral infarction, intracranial haemorrhage), status epilepticus, lifethreatening neurological conditions such as multiple sclerosis, myasthenia gravis and meningoencephalitis, congestive heart failure, acute or chronic renal failure, upper and lower gastrointestinal bleeding, liver failure, life-threatening infections and intoxications.
We decided to introduce a simple checklist to act as an aid to memory for our junior medical staff to ensure that every patient in the ICU received every element of the 'NATURE' and 'HAIR' packages appropriate to their medical condition, every day.
Materials and methods
A checklist was developed in consultation with our junior doctors and the final form of the checklist is shown in Appendix A. The checklist was designed to be completed by the junior doctor reviewing the patient every morning for every patient. The completed checklist was then checked again by the attending intensivist on the main daily ward round held every day at about 1100 hours, to ensure all the appropriate elements of the checklist had been applied to the patient.
During the study period it was also noted each day which, if any, of the elements of the checklist had been forgotten and therefore were completed after being prompted by use of the checklist. Data was collected prospectively for 75 patients in the medical ICU over a period of eight months.
Institutional ethics approval for data collection was obtained (approval number 200-03.11.06) with the requirement for consent waived due to the observational nature of the study.
Descriptive statistics were used and chi-square testing was used to compare the number of missed elements between the first five days and days 6-10 of the intensive care unit stay.
Results
Seventy-five patients were included in the study, representing 832 patient days (number of patients times number of days for each patient in the ICU) over a period of eight months. There were checklists available for 448 of the 753 patient days. Missing forms were accounted for by omissions due to weekends and holidays, lost paper forms and integration of new staff into the unit, unfamiliar with the paperwork. Patient demographics are shown in Table 1 .
The checklist completed by the junior doctor detected a forgotten element of the bundle of care in 48 out of the 75 patients, (i.e. in 64% of patients) on one day. Expressed another way, there were a total of 78 patient days (out of a total of 448 days with completed checklists available) where changes to the bundles of care were prompted by use of the checklist (i.e. changes to the care on 17.4% of patient days).
Altogether, there were 99 missed elements detected, and therefore changes to therapy made, following completion of the checklist. An average of two missed elements per patient were detected by use of the checklist. The number of missed elements of the bundles of care detected by the checklist occurred more frequently earlier in the admission, with most detected on day four. There was a statistical difference (P=0.005) when comparing the number of missed elements of the bundles of care detected by the checklists between days 1-5 versus days 6-10 of the ICU admission. These two time periods were chosen arbitrarily to represent 'short' versus 'long' intensive care stays.
Discussion
We introduced a simple checklist, developed in collaboration with the junior medical staff using the checklist every day in the ICU. The checklist was completed every morning by the junior medical staff and then challenged by the attending physician at the routine ward round later in the day. The new checklist resulted in the detection and correction of missed elements of a bundle of care we had previously adopted in the ICU 4, 5 . This bundle of care addresses the everyday 'house-keeping' or supportive measures that have been shown to improve outcome in critically ill patients 6 . Although the mnemonic for the bundle of care is easy to remember and the elements are not complex, we showed that a significant proportion of these elements were forgotten on a daily basis. It is not surprising that with continued application of the checklist in every patient on every day of their stay in the ICU that fewer omissions were detected over time (i.e. more omissions on days one to five, less on days six to ten etc). Ideally, all omissions should have been detected on day one, with none seen on subsequent days, but even with the help of the checklist some elements were forgotten on subsequent days. Also, it is appropriate that, for example, thromboprophylaxis decisions are weighted to earlier in the admission, whilst decisions about management of the central line may be more appropriate later in the admission.
Bundles of care, such as those we describe, are repetitive and deal with fairly mundane matters. However, these are being applied in very ill patients, who present many clinical distractions to the application of such mundane and relatively less important aspects of care. For example, it may seem less important to be concerned about the type and amount of enteral feed, than it is to address the ventilatory challenges the patient may be facing. Also, the elements of the bundle of care have to be taught to and remembered by every new member of staff working in the ICU. Some of our new medical staff rotate to the ICU every month. This represents a burden on the more experienced staff to teach and to check the implementation of routine aspects of clinical care, whilst also trying to impart the basics of critical care practice such as ventilation, treatment of shock and sepsis etc. The checklist ensures that routine matters are taken care of in this dynamic environment. It should be noted that although the elements of the bundle of care might be mundane, they may nevertheless have serious consequences (e.g. deep vein thrombosis and pulmonary embolism, gastrointestinal haemorrhage etc).
There are many examples of checklists being used in the medical environment and indeed improving the delivery of safe healthcare 7 . Our aim was to introduce a checklist which would improve adherence to our bundles of care. We believe that diligent use of the checklist improves our adherence to these bundles and we hope improves the care of our patients.
